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Document Processing Center (TS-790) JEAG-q7- 1245
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Office of Toxic Substances §5170¢ 1o L" b

U.S. Environmental Protection Agency
401 M Street, SW
Washington, DC 20460

Attn: Section 8(e) Coordinator ( CAP Agreement)
P Agr ntificati P-
Dear Sir or Madam:

Union Carbide Corporation ("Union Carbide") herewith submits the following
reports pursuant to the terms of the TSCA §8(e) Compliance Audit Program and Union
Carbide's CAP Agreement dated August 14, 1991 (8ECAP-0110). These reports
describeteratology studies with ethylene glycol monethy! ether acetate (CASRN
111-15-9).

(1) "Ethylene Glycol Monoethyl Ether Acetate (EEAc): Probe Inhalation
Teratology Study in Rabbits", ICI (UK), Report No. CTL/T/2043, Apri 22,
1983.

(2) "Ethylene Glycol Monethyl Ether Acetate (EEAc): Inhalation Teratology Study
in Rabbits", ICI (UK), Report No. CTL/P/840, August 25, 1983.

Complete summaries of these reports are attached.

Previous TSCA Section 8(e) or "FYI" Submission(s) related to this substance
are:

(None)

Previous PMN submissions related to this substance are: (None)

ctip840




G

This information is submitted in light of EPA's current guidance. Union Carbide
does not necessarily agree that this information reasonably supports the conclusion
that the subject chemical presents a substantial risk of injury to health or the
environment.

In the attached reports the term "CONFIDENTIAL" may appear. This
precautionary statement was for internal use at the time of issuance of these reports.
Confidentiality is hereby waived for purposes of the needs of the Agency in assessing
health and safety information. The Agency is advised, however, that the publication
rights to the contained information are the property of Union Carbide.

Yours truly,

William
Associate Director
Product Safety

(203/794-5230)
WCK/er
Attachment (3 copies of cover letter, summaries, and reports)
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAc):
INHALATION TERATOGENICITY STUDY IN RABBITS

UMMARY

Groups of pregnant Dutch rabbits were exposed to 0 (Controls), 25, 190
or 43Cpom of EEAc for 6 hours a day on days 6-18 {inclusive) of
gestation. On day 29 of gestation, the rabbits were killed and their
ovaries and uterine contents were examined.

Exoosure to 400ppm EEAc caused reduced maternal weight gain and food
consumpticn and also reduced the bload haemoglobin level but there were
no clinical abnormalities which could be attributed to treatment. Tnere
were no effects upen the dams at 100ppm or 25ppm EEAC.

There was an increase in the number of rabbits with total resorptions at
400ppm EEAc and a reduction in the weights of the surviving foetuses.
There was also a reduction in foetal ~eight at 100ppm EEAc, which may be
associated in part with increased litter size a* this concentration.
Exposure to 2Sppm EEAc had no effect cn foetal numbers or foetal weight.

In the foetuses from the rabbits exposed to 400ppm EEAc there was
retarded ossification indicative of foetotoxicity. There was slignt
foetotoxicity at 100pom EEAc in the form of retarded ossification, nut
there was no evidence of foetotoxicity at 25ppm EEAc.

At 400ppm EEAc there was some evidence of teratogenicity as shown by
major malformations of the vertebral column. There was no evidenca
0f taratogenicity at either 10Cppm EEAC or 25ppm EEAC.
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ETHYLENE GLYCOL MONQETHYL ETHER ACETATE (EEAc):
PROBE INHALATION TERATOGENICITY STUDY IN RABBITS

SUMMARY

Pregnant Dutch rabbits were exposed by inhalation to 450, 250, 100 or
Oppm of EEAC in air for 6 hours per day on days 6 to 18 {inclusive) of
gestation.

Evidence of maternal toxicity (reduced bodyweight gain and food
consumption) in the first few days of exposure were seen at all three
exposure levels. At the post mortem examinations on day 21 of gestation
evidence of foetotoxicity (reduced foetal weights) was seen at all three
éxposure levels and in addition, there Was an increase in the incidence
of intra-uterine deaths at 450ppm.

macroscopic pathological abnormalities or external foetal abnormatities
which could be attributed to exposure to EEAc.
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We, the undersigned, declare that this réport constitutes a trye record
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
PROBE INHALATION TERATOGENICITY STUDY IN RABBITS

SUMMARY

Pregnant Dutch rabbits were exposed by inhalation to 450, 250, 100 or
Oppm of EEAc in air for 6 hours per day on days 6 to 18 (inclusive) of
gestation.

Evidence of maternal toxicity (reduced bddyweight gain and food
consumption) in the first few days of exposure were seen at all three
exposure levels. At the Post mortem examinations an day 21 of gestation
evidence of foetotoxicity (reduced foetal weights) was seen at all three
exposure levels and in addition, there was an increase in the incidence
of intra-uterine deaths at 450ppm.

There were no changes in clinical condition, haematological parameters or
spleen weights in any of the EEAc exposed groups, and there were no
macroscopic pathological abnormalities or external foetal abnormalities
which could be attributed to exposure to EFAC.
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L. INTRODUCTION

Ethylene glycol monoethyl ether acetate (EfAc, 2-ethoxyethyl acetate) is
a solvent for nitrocellulose, low viscosity cellulose acetate and resins.
EEAc has a boiling point of 156°C at 760mm Hg and a vapour pressure of
2mm Hg at 20°C. Inhalation could, therefore, be a route of exposure for
users of this material.

Truhaut et al (1979) reported that rats and rabbits exhibited transient
haematuria when exposed to the saturated vapour of EEAc for four hours.
However, haematuria, ketonuria, haematological changes and bodyweight
effects were not seen in rats and rabbits exposed to 200ppm of EEAc, four
hours/day, five days/week for ten months.

Nagano et al (1979) reported testicular atrophy and leukopoenia in mice
gavaged with EEAc five days/week for five weeks; doses of at least
1000mg/kg/day were required to produce these effects. These authors also
reported similar effects with ethylene glycol monoethyl ether which has
been shown to be embryo-toxic and teratogenic in rats at 202ppm (Andrew
et al 1981).

It was, therefore, appropriate to investigate the teratogenicity of EEAc.
The study described in this report was designed to assess the effects of
inhalation of EEAc on maternal toxicity, embryo/foetal toxicity and
mortality in pregnant rabbits in order to assign suitable exposure levels
for a subsequent teratology study.

Exposures to EEAc started on 6 June 1982 and the final post mortem
examinations were conducted on 24 June 1982.

All original data relating to this study are maintained in the Archives

of Central Toxicology Laboratory and copies of this report are held by
the Reports Centre, Central Toxicology Laboratory.

CTL/T/2043 - 2




2. EXPERIMENTAL PROCEDURES

2.1 Test Material

EEAc was assigned a Central Toxicology Laboratory reference number of
Y01321/002 The test material (99% pure) was supplied by Imperial
Chemical Industries PLC, Petrochemicals and Plastics Division, Wilton,
Middlesbrough, UK, along with analytical details. (Appendix 1).

2.2 Animals and Husbandry

Virgin, female, Dutch rabbits (5-7 months old, 1.4 - 3.1kg on day of
mating) supplied by Goreside Rabbits, Northchurch, Berkhamsted, UK were
used. They were delivered to the experimental unit where they were
housed individually in cages (47 x 45 x 58cm) in a mobile rabbit unit.
Each rabbit was identified by a numbered metal ear tag. They were
acclimatised to the exposure chambers (see 2.5), where they were
individually housed in mesh cages (45 x 21 x 20cm), for 4 days prior to
‘exposure for no more than 6 hours/day. Six bucks of proven fertility
supplied by the same breeder were housed within the experimental unit,
Food (CRB pellets) supplied by Labsure Animal Diets, Paole, Dorset, UK
(Appendix 2) and tap water, via an automatic drinker system wore
available for all animals ad libitum except when housed in exposure
chambers.

2.3 Experimental Design
Thirty-two does were mated and allocated to the four experimental groups
shown in Table 1. On each day of mating, the first four does mated were

allocated to Groups 1 - 4. This procedure was followed until there were
two mated does per group on each day of mating.

CTL/T/2043 - 3




Table 1

Group Exposure Conc” of EEAC Experimental animal numbers
ppm -
1 0(Controls) 1 -8
2 100 9 -162
3 250 17 -242
4 450 25 -32

Does 14 and 19 aborted shortly after mating. The size of the
foetuses indicated that the does must have been pregnant before delivery.
These two does were therefore excluded from the study.

2.4 Mating

Each doe was placed with a buck and coitus observed. The fertility of
each buck was confirmed by taking a vaginal smear from the first doe each
buck mated with and examining the smear for the presence of live sperm.
After mating each doe received an intravenous injection of 251U of
chorionic gonadotrophin ('PREGNYL', Organon Laboratories Limited, Morden,
Surrey, UK) to promote ovulation. The mating took place on four
consecutive days; eight does on each day. The day of mating was termed
Day O of pregnancy.

2.5 Exposure Chambers (Figure 1)

On days 6-18 (inclusive) of gestation the rabbits in groups 2 , 3 and 4

were exposed to the appropriate concentration of EEAc for 6 hours/day in
exposure chambers (Doe and Tinston, 1981). The rabbits in group 1 were

also placed in chambers of the same design but they were exposed to air

only.

CTL/T/2043 - 4




humidity, The temperature ang relative humidity in each chamber were
recorded daily during each €xposure period (Appendix 3).

2.6 Atmosphere Generation ang Analysis

The concentration of EEAc in each chamber was analysed between four ang
twelve times PEr exposure period. Each of the chambers had a sampling
point in the back wall Connected by 4mm i.4. copper tubing to an infra-
red analyser (NILKS-MIRAN). The infra-red analyser was ysed with path
length 8.5m, wavelength 8.5um ang slit width 1mm. Calibration was
achieved by injecting measured volumes of EEAc Tiquid into the analyser
in the closed-loop mode,

2.7 Clinical Observations, Bodyweights and Food Consumption

CTL/T/2043 . 5




The amount of food consumed by each rabbit was measured by offering
each rabbit a weighed amount of food on days 0,6,10,14 and 19 of
gestation. The residue was then weighed on days 6,10,14,19 and 21 of
gestation.

2.8 Terminal Investigations

A1l rabbits were killed with an overdose of halothane B.P. (FLUOTHANE,
Imperial Chemical Industries PLC) and subjected to a post mortem
examination.  One rabbit (number 29, 450ppm group) was killed on day 16 of
pregnancy since it was found to be moribund (see 3.2).

The other rabbits were killed on day 21 of pregnancy.

Blood samples were taken by cardiac puncture and placed in pots
containing ethylenediaminetetraacetic acid (EDTA). The following assays
were carried out using a Coulter 'Model S': haemoglobin, haematocrit,
total white cell count, red cell count, mean cell volume, mean cell
haemoglobin and mean cell haemoglobin concentration.

Spleen was weighed and stored with thymus and abnormal tissues in formal

saline but the tissues were not subsequently examined microscopically.

The uterus was dissected out and the gravid uterus was weighed. The
number of corpora lutea in each ovary was counted. The uterus was
opened by an incision on the abendometrial wall and the numbers of
live foetuses, early intra-uterine deaths and late intra-uterine
deaths were counted. Intra-uterine deaths were identified as being
late when embryonic or foetal tissues in addition to placental tissue
were distinguishable, Each live foetus was then removed from its
uterine attachment and freed of foetal membranes. The umbilical cord
was severed and the foetus was weighed. Each foetus was examined
externally for gross abnormalities including cleft palate. All
foetuses were then killed by cervical dislocation and discarded.

CTL/T/2043 - 6




2.9 Statistical Analysis

Statistical analyses were carried out by comparing the results of each
group exposed to EEAc‘with the results of the control group. The
following parameters were Ccompared by Student's t-test: maternal
bodyweight gain, food consumption, spleen weights, haematological
parameters, gravid uterus weight, foetal weight (calculated from the mean
live foetal weight per litter), number of implantat ions,number of

live foetuses, and number of early and late intra-uterine deaths.

Pre-and post-implantation losses per litter were calculated from the
following equations:

% pre-implantation loss=

(number of corpora lutea-number of implantations)x100

number of corpora lutea

% post-implantation loss=
(number of implantations-number of live foetuses)x100

number of implantations

Pre-and post-implantation losses per litter were subjected to arcsine
transformation (Fisher, 1954) and the group mean values compared using
Student's t-test; the proportion of females affected per group were
compared using Fisher's exact test.

3. RESULTS

3.1 Atmosphere Analysis (Tables 2 and 3)

The daily mean analysed concentrations of EEAC were within £10% of the
target levels apart from one day when the mean analysed concentration of
the 100ppm level was 89ppm (-11%), and one day when the 250ppm level was
2l6ppm (-14%) (Table 2).

CTL/T/2043 - 7




Nominal concentrations calculated from the rate of use of EEAC ligquid are
shown in Table 3. The overall variations from the analysed
concentrations were +14% (100ppm level), -10% (250ppm level) and -8%
(450ppm level) which were considered to be acceptable. Thus the analysed
concentrations and the nominal concentrations indicate that the rabbits
in each group were exposed to concentrations of EEAC which were close to
the target levels.

3.2 Clinical Observations

Blood was seen on the excreta collection trays of three rabbits (number 6
- group 1 on day 17, number 12 - group 2 on day 19, and number 30 - group
4 on days 18, 19 and 20 of gestation). Numbers 6 and 30 were found to
have 100% post-implantation loss at autopsy and evidence of abortion was
found at autopsy of number ‘12. One other rabbit (number 16 - group 2)
aborted but evidence for this was only found at autopsy. On day 16 of
gestation rabbit number 29 (group 4) was found to have marked ataxia,
loss of withdrawal reflex, and slight head tremors. This rabbit was
immediately sacrificed and subjected to a post mortem examination. 100%
post-implantation loss was found but there were no indications of the
cause of the clinical signs.

There were no other clinical abnormalities during or after exposure or on
non-exposure days which could be attributed to exposure to EEAc.

3.3 Bodyweight Gains (Table 4)

Bodyweight data from non-pregnant rabbits, rabbits with abortions, and
the one sick rabbit autopsied on day 16 were excluded. The mean
bodyweight gains of the three groups of rabbits exposed to EEAc were
lower than the controls during the first few days of exposure. The
effect appeared to be related to exposure concentration and statistical
significance was achieved in the 450ppm group. Subsequently, there was a
recovery in the bodyWeight gains of the EEAc exposed rabbits, although
the overall bodyweight gain of the 450ppm group was slightly less than
the controls. The low value for the control group on days 10-18 was due
to the weight loss of one animal which was found to have totaily resorbed
foetuses at autopsy.

CTL/T/2043 - 8




3.4 Food Consumption (Table 5)

Food consumption data from non-pregnant rabbits, rabbits with abortions,
and the one sick rabbjt autopsied on day 16 were excluded. The mean food
consumption values of the three groups of rabbits exposed to EEAC were
lower than the controls during the first few days of exposure and the
effect was statistically significant in the 450ppm group. Subsequently,
the food consumed by the EEAc exposed rabbits was higher than the
controls and during the post-exposure period, the food consumed by the
450ppm group was statistically significant]y higher than the controls.

3.5 Terminal Investigations

3.5.2 ‘Spleen Weights (Table 7): The group mean spleen weights of the -
rabbits exposed to 450ppm of EFAc were slightly lower than the controls
but the values for the 100 and 250ppm groups were higher than the
controls. None of these differences were statistically significant and
there was therefore, no evidence for an effect on spleen weights.

3.5.3 Maternal Macroscopic Observations (Table 8): There was no
evidence that exposure to EEAc affacted the incidence of macroscopic
observations,

3.5.4 Litter Data (Table 9): Data from rabbits with abortions and
the one sick rabbit autopsied on day 16 were excluded. The group mean
percentage pre-implantation Tosses and the percentage of litters with any
pre-implantation loss of all three groups exposed to EEAC were higher
than the controls. The differences were statistically significant at 100
and 450ppm, but not at 250ppm.

There was a dose-related increase in the percentage of litters with any
post-implantation loss at all three exposure levels of EEAcC, but the
group mean percentage post-implantation loss was only increased in the

CTL/T/2043 - g



450ppm group compared with controls. None of these increases in post-
implantation loss were statistically significantly different from
controls. The only statistically significant increase in intra-uterine
deaths was in the 450ppm group where the mean number of early deaths was
higher than in the controls.

The mean number of live foetuses per litter was only reduced in the
450ppm groub although this reduction was not statistically significant.
There was a dose-related and statistically significant reduction in the
mean foetal weights of all the EEAc exposed groups accompanied by
reductions in mean gravid uterine weights.

3.5.5 External Foetal Abnormalities: The only external foetal
abnormalities were in two foetuses from different litters in the control
group which appeared patle, and one foetus in the 450ppm group which
appeared oedematous.

4. DISCUSSION

Pregnant Dutch rabbits exposed by inhalation to 100, 250 and 450ppm of
EEAc for 6 hours per day on days 6 to 18 of gestation had reduced
bodyweight gains and food consumption values compared with controls.
These effects were confined to the first few days of exposure and
subsequently the bodyweight gains and food consumption values were
similar to, or better than, the control values. Although these changes
are indicative of maternal toxicity there were no exposure-related
effects on spleen weights, haematology or the incidence of maternal
macroscopic abnormalities.

The increased incidence of pre-implantation loss observed at all three
exposure levels of EFAc may be the result of a non-specific effect on
implantation which occurs at about the time of the first exposure period
(day 6 of gestation).

CTL/T/2043 - 10




5. CONCLUSIONS

When pregant Outch rabbits were exposed by inhalation to 100, 250 ang
450ppm of EEAC for 6 hours per day on days 6 to 18 of gestation, materna]
toxicity (reduced body weight gain and food consumption) and
foetotoxicity (reduced foetal weights) were observed at al] three
exposure levels. An increase in the incidence of intra-uterine deaths
wWas observed at 450ppm only.

DJT/SHR (224)
12.04 .83
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
PROBE INHALATION TERATOGENICITY STUDY IN RABBITS

TABLE 2

DAILY MEAN CHAMBER CONCENTRATIONS

Target Target Target

Date Concentration Concentration Concentration
100ppm 250ppm 450ppm
6.6.82 30 232 419
(4) 6 (5) 50 (5) 60
7.6.82 89 247 493
(8) 9 (7) 33 (9) 50
8.6.82 92 249 464
(8)12 (8) 23 (8) 32
9.6.82 93 216 470
(7)12 (7) 14 (8) 81
10.6.82 97 246 472
(7) 8 (7) 32 (8) 56
11.6.82 101 235 462
(8) 4 (8) 15 (8) 46
12.6.82 101 237 445
(9) 4 (9) 29 (10) 43
13.6.82 101 244 456
(10) s (10) 37 (10) 47

Values are means + standard deviation with numbers of analyses in

parentheses.
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC)

PROBE INHALATION TERATOGENICITY STUDY IN RABBITS

TABLE 2 - continued

DAILY MEAN CHAMBER CONCENTRATIONS

Target -. Target Target

Date Concentration Concentration Concentration
100ppm 250ppm 450ppm
14.6.82 100 230 455
(10) 6 (10) 61 (10) 69
15.6.82 100 267 455
(9) 8 (10) 33 (10) 48
16.6.82 g7 264 454
(10) 7 (10) 44 (10) 92
17.6.82 99 264 447
(10) 9 (10) 32 (11) 42
18.6.82 95 268 467
(10) 9 (11) 35 (11) 48
19.6.82 100 251 448
(11) 8 (11) 22 (12) 37
20.6.82 97 260 452
(11) 7 (11) 18 (12) 33
21.6.82 100 259 445
(10) 6 (10) 11 (10) 34
Overall 97 248 457
(16) 4 (16) 15 (16) 16

Values are means * standard deviation with numbers of analyses in

parentheses.
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ETHYLENE GLYCOL MONQETHYL ETHER ACETATE (EEAC):
PROBE INHALATION TERATOGENICITY STUDY IN RABBITS

OAILY NOMINAL CHAMBER CONCENTRATIONS OF EEAc(

TABLE 3

ppm)

Target Concentration of EEAC (ppm)

Date 100 250 450
6.6.82 - - -
7.6.82 95 277 427
8.6.82 104 235 417
9.6.82 112 207 421
10.6.82 114 221 425
11.6.82 114 225 400
12.6.82 111 202 416
13.6.82 109 204 400
14.6.82 110 233 407
15.6.82 112 229 436
16.6.82 110 216 447
17.6.82 113 217 411
18.6.82 113 227 439
19.6.82 120 215 426
20.6.82 112 218 406
21.6.82 118 230 423
Overall mean 111 224 420
+ 5D 6 18 14
Overall mean nominal/
Overall mean analysed 1.14 0.90 0.92
Overall mean nominal/
target 1.11 0.90 0.93
CTL/T/2043 15
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAc):
PROBE INHALATION TERATOGENICITY STUDY IN RABBITS

TABLE 7

GROUP MEAN SPLEEN WEIGHTS (g)

Exposure concentration of EEAc (ppm)

0 100 250 450

1.26 1.58 1.41 1.06
+0.51 +0.74 +0.51 +0.31

(8) (7) (7) (7)

Values are means + standard deviation with number of animals in

parentheses,

One sick animal in the 450ppm group was excluded.
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
PROBE INHALATION TERATOGENICITY STUBY IN RABBITS

FIGURE 1
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAc):
PROBE INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 1

ANALYTICAL DETAILS OF THE TEST MATERIAL USED IN THE STUDY

Description Clear, free from suspended matter
Colour (Hazen Units) <5

Water content (% w/w) 0.02

Ester content (% w/w) ' 99

Acidity (% w/w as acetic acid) 0.010

Specific gravity (20/20°C) 0.975

Residue on evaporation (% w/w) <0.001

Distillation range °C
Initial boiling point 155.2
Ory point 159.3

Confirmation of identity was by comparison with a reference infra-red
spectrum of EEAc.
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
PROBE INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 2
CHEMICAL COMPOSITION OF LABORATORY ANIMAL DIETS (the vitamin and trace
mineral composition of pelleted diets refers to the amounts of each
nutrient added to the dijet and ignores the natural sources) .

Oiet CRB (Rabbit Breeder)

Calculated Analysis

Crude 011 ' 1.9%

Crude Protein 16.1%

Crude Fibre : 14.0%
Calcium (as Ca) 1.1%
Phosphorus (as P) 0.6%

Salt (as NaCl) ' 0.7%
Metaboliseable Energy 1934 Kcal/kg
Carbohydrate 50.27%

Trace Elements Added

Manganese 125ppm
Copper 7ppm
Cobatlt 0.4ppm
Iron 30ppm
[odine 1.3ppm
Magnesium 102ppm

Vitamins Added (per kq)

Vitamin A 80001V
03 10001u
B2 8mg
Nicotinic Acid 50mg
Pantothenic Acid 12mg
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
PROBE INHALATION TERATOGENICITY STUOY IN RABBITS

APPENDIX 2 - continued

Vitamins Added (per kq)

Vitamin 812 12ug
£ 60I.U.
K 10mg
Folic Acid 10mg
Choline chloride 200mg
Vitamin 81 4mg
Vitamin 86 bmg

Amino Acids ( as percentage of feed)

Threonine 0.6
Glycine 0.8
Valine 0.8
Cystine 0.2
Methionine 0.2
[soleucine 0.7
Leucine 1.2
Tyrosine 0.6
Phenylalanine 0.7
Lysine 0.9
Histidine 0.4
Arginine 1.1
Tryptophan 0.1

An analysis of each batch of diet for major constituents and contaminants
was supplied by CRB. This was checked for acceptability, based on the
best available information at the time, before the batch was used on the
study. The known contaminants found in the diet were considered not to
be present in sufficient concentration to have had an influence on the
outcome of the study.

Water
Analyses of tap water were carried out periodically and checked for
acceptability. The known contaminants found in the water were considered

not to be present in sufficient concentration to have had an influence on
the outcome of the study.
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAc):
PROBE INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 4
METHOO OF ATMOSPHERE GENERATION FOR EEAc

LIQUID EEAc

=
)

o<
w\

SSUUATER ouT

AIR +
VAPOUR

7

SSHOT 1aTER

HES) ML\MXQ\PI

THERMOMETER

EEAc, a peristaltic pump (GILSON) a glass condenser, and a round-bottom
flask. ’
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAc):
PROBE INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 4 - continued

METHOD OF ATMOSPHERE GENERATION FOR EEAC

The EEAc was metered from the reservoir onto the condenser coijl by means
of the peristaltic pump fitted with solvent resistant tubing
(ISOVERSINIC, GILSON).  Hot water 35-40°C from a thermocirculator
(CHURCHILL) was circulated through the condenser coil to aid in the
volatilisation of the EFAc.

A carrier air flow of 2-61/min was passed down the condenser jacket and
through the flask. The carrier air plus the EEAc vapour was then passed
into the input air of the chamber.

CTL/T/2043 - 29
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ETHYLENE GLYCOL MOMOETHYL ETHER ACETATE (CEAC):
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (FEAC):
INHALATION TERATOGENICITY STUDY iN RABBITS

SUMMARY

Groups of pregnant Jutch rabbits were exposed to O (Controls), 23, 100
or 40Coom of EEAc for 6 hours a day on days 6-18 (inclusive) of
Jestation. On day 29 of gestation, the rabbits were killed and their
ovaries and utarine contents were axamined.

Exposure to 400ppm EEAC caused reducad maternal weight gain and food
consumpticn and also reduced the blood haemoglobin lavel but there were
no clinical abnormalities which could be attributed to treatment. There
were no effects upen the dams at 100ppm or 25ppm EEAC.

There was an increase in the number of rabbits with total resorptions at
400ppm EEAC and a reduction in the weights of the surviving foetuses.
There was also a reduction in foetal Weight at 100ppm EEAc, which may ba
asscciited in part with increased litter size at this concentration.
Exposure to 2Sppm EEAc had no effect cn foetal numbers or foetal weignt,

In the foetuses from the rabbits exposed to 400ppm EEAC there was
ratarded ossification indicative of foetotoxicity. There was slign®
foetotoxicity at 100ppm EEAC in the form of retarded ossification, out
there was no evidence of foetotoxicity at 25ppm EEAc.

At 400ppm EEAC there was some evidence of teratogenicity as shown by

major malformations of the vertebral column.  There was no evidence
0F taratogenicity at either 10Cppm EEAc or 23ppm EfAc.

-
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INTRODUCTION

F—

tthylene glycol moncethyl ether acatate (EEAc, 2-ethoxyethanol acetate)
is a solvent for nitrocellulose, low viscosity cellulose and resins.

EEAC has a1 boiling point of 156°C at 760mm Hg, and a vapour pressure of
2mm Hg at 20°C. Inhalation could, therefore, be a route of exposure for
users of this material,

Truhaut et _al (1979) reported that rats and rabbits exhibited transiert
naematuria when exposed to the saturatad vapour of EEAcC for four hours.
fowever, haematuria, ketonuria, haematological changes and bodyweight
effects were not'éeen in rats and rabbits exposed to 200ppm of EEAc, four
nours/day, five days/week for ten months. (Truhaut et_al, 1979),

Nagano et al (1979) gavaged mice with EEAc five days/week for five NEEBKS;
1000mg/xg/day caused testicular atropny and leukopenia was seen at
2000mg/kg/day. Nelson et al (1982) found that EEAC was teratcgenic in

rits.

The study cescribed in this report was designed to assess the effects of
inhalation of ESAc on pregnant Dutch rabbits in order to define no-effect
gxposure levels for embryo/foetotoxicity and teratogenicity.

i\

A preliminary study conducted at Central Toxicology Laboratory (Tinsten,
1983) cemonstrated maternal toxicity (reduced bodyweight gain and food
consumption) and foetotoxicity (reduced foetal weights) at 100, 250 and
450ppm of EEAC. Exposure levels of 25, 100 and 400ppm of EfAc were
chosen for the present study based on the results of the preliminary

study.

Tne exposures to EZAc startad on 13 July 1682 and the final post mortem
982.

|-

2xaminations were conducted on 20 August

Ail original data relating to this study are maintained in the Archives

~
{
(9]

1

0 tral Toxicology Lzboratory. Copies of this report arz ha2ld by “ne

an
rt

e}
ct

ag Cen

re, Lentral Toxicology Laboratory.

C
ul
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The study was sponsored by the Glycal Ethers Program Panel of the
Chemical Manufacturers Association, Washington, 0.C.

2. EXPERIMENTAL PROCEDURES

2.1 Test Material

EEAC was assigned a Central Toxicology Laboratory reference number of
¥01321/002. The test material was 99% pure and was supplied by, Imperial
Chemical Industries PLC, Petrochemicals and Plastics Division, Wilton,
Middlesbrough, UK. Analytical details are shown in Appendix 1.

2.2 Animals and Husbandry

Virgin, female Dutch rabbits (5-7 months old, 1.7 - 2.8kg in weight) were
used. They were supplied by Ranch Rabbits, Crawley Down, Sussex, UK, and
delivered to the experimental unit where they were housed individually in
cages (47 x 45 x 58cm) in mobile rabbit racks. Each rabbit was
identified by a numbered metal ear tag. They were acclimatised to the
exposure chambers (see 2.5), where they were individually housad in wirs
mesh cages (45 x 21 x 20cm) for no more than 6 hours/day for it least §
days prior to mating. Ouring the acclimatisation period the clinical
condition of each rabbit was monitored. Twelve bucks of the same strain
and of proven fertility, supplied by the same braeder, were housed within
the same experimental unit. Food (CRB pellets) supplied by Labsure
Animal Diets, Poole, Dorset, UK, and tap water (Appendix 2) were
available for all animals ad libitum except when housed in exposure
chambers. The temperature and relative humidity within the animal room
were maintained at nominal levels of 21°C and 50% to 70% respectively,
Readings were taken throughout the study by a wet and dry bulbd
thermometer (Appendix 3). A 12 hour light (starting at 06.00 hours) and
12 hour dark cycle was also maintained.

2.3 Study Design
Table 1 shows the anima} numbers assigned to each group.

CTL/P/240 - 3




TABLE 1

; Exposure concentration Expgrimental animal
| Group of EEAc(ppm) numbers

!

E l 0 (Air only) 1 - 24
S 25 25 - 47

| 3 100 49 - 71
e | 400 73 - 96

2.4 Mating

Zach doe was placed with a buck and coitus ooserved. A vaginal smear

was taken from the first doe each buck mated with and the smear was
axamined for the presence of motile sperm. Within 5 hours of mating each
doe received an intravenous injection of 25 IU of chorionic gonadotroopnin
('PREGNYL' Organon Laboratories Limited, Morden, Surrey, UK) to promota
ovulation. Matings took place over a two week period on four consecutiva
days within each week and ten or twelve does were mated on each day. Tne
sequence of allocation of does to groups is shown in Appendix 4. The cay
of mating was termed Day O of pregnancy. Following mating, the does wera
pltaced in exposure chambers (see 2.5) for 6 hours/day until day 18 of
gestation, but were not exposed to the test material until day 6 cf
gestation,

2.5 Exposure Regime

Un days 6-18 (inclusive) of gestation the rabbits in groups 2, 3 and 4
«“ere exposed to the appropriate concentration of EFAc far 6 hours/day in
exposure chambers (Doe and Tinston, 1981). The rabbits in group 1 were
i1iso placed in cnambers of the same design but they were exposed ft¢ zir
cniy.

ihe chambers (Fizur2 1) nad an internal volume of .2pproximataly 3.4 ms.

They were canstructed acn

f stainless steal and accass was gained to

(&)
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chamber through a door fitted with a safety glass window. Air entered at
the front of each chamber and was extracted at the back. Within each
Chamber were six cage levels and excreta collection trays which rotated
concurrently (0.5 times per minute) with the direction of flow of the
input air. The air flow rate was set to 600 1/min dpproximately using a
flowmeter (ROTAMETER). Data describing the distribution of EEAc within
these chambers are shown in Appendix 5.

The chamber air supply was conditioned nominally to 21°C and 50% relative
humidity; the temperature and relative humidity in each chamber were
recorded daily (Appendix 3).

2.6 Atmosphere Generation and Analysis

Oynamic atmospheres of EEAc were generated by metering appropriate
amounts of EEAc vapour into the input air of each chamber, The method of
generation of EEAc vapour is described in Appendix 6.

The concentration of EEAc in each chamber was analysed between nine and
nineteen times per éxposure day. Each of the chambers had a sampling
point in the back wall connected by 4mm i.d. PTFE tubing to an infra-
red analyser (WILKS MIRAN). Two analysers were used, one for the Z25ppm
level and one for the 100 and 400ppm levels. Calibration procedures and
analyser conditions are detailed in Appendix 7.

daily nominal concentrations of EEAC in each chamber were also calculated
based on the rate of use of tEAc.

2.7 Maternal Bodyweights, Fgod Consumption and Clinical Observations

The clinical condition of all animals was recorded daily and they were
observed during each exposure period for any abnormalities.

The bodywaight of each rabbit was recorded on Oays 9, 5-19, 24 and 28 of
pregnancy.
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Food consumption was measured by giving each rabbit a weighed amcunt of
food on Days 0, 5, 10, 14, 19 and 24 of gestation. The amount consumed
was calculated from the amount left on Days 5, 10, 14, 19, 24 and 28 of
gestation. Food wasted was not measured, but was minimal.

n~no
[V e]

rerminal Investigations

A1l rabbits apart from gne which died on day 26 were killed on day 29 of
pregnancy bty inhalation of halothane 8 P (FLUOTHANE Imperial Chemical
Industries PLC) and were subjected to a post mortem examination.

81ood samples were taken by cardiac puncture and placed in pots
containing EDTA. The following assays were carried out using a Coulter
‘Model S¢: haemoglobin, haematocrit, total white cell count, red cell
count, mean cell volume, mean cell haemoglobin and mean cel] haemoglobin
concentration. Femoral bane marrow and blood smears were also prepared
Sut were not subsequently examined.

Spleens were weighed and stored with any 2abnormal tissues in formo]
saiine but the tissues were not subsequently examined microscopically.

rhe uterus was dissected out and the gravid uterus was weighed. The
number of corpora lutea in each ovary was counted. The uterus was

opened by an incision on the abendometrial wall and the numbers of
implantations, early intra-uterine deaths and late intra-uterine deatns
weére counted. Intra-uterine deaths were identified as being late when
fcetal tissues were distinguishable. Each live foetus was remeoved from
the udterus by severing the umbilical cord. The foetuses were assigned
letters of the alphabet to identify their position in utero starting at
the ovarian end of the left horn and ending at the ovarian end of tne
rignt horn. Each foetus was then weighed, killed with an intra-cardiac
injection of pentobarbitone sodium (EUTHATAL), examined externally for
gross aonormalities including cleft palate and identified within the
litter by limb tagging.

2.9 Assassment of Foetuses
2.9.1 Viscaral Examinations: The skin was removed from 2ach fgery

ind the 2ves wer2 examined for any z2bnormalities. The major grgans of
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the abdomen and thorax were examined for abnormalities and the sex of
each foetus was determined. Any abnormalities and the position of the
major blood vessels in the thorax and their emergence from the heart were
noted A section across the heart was made to check for interna]
defects. A1l the foetuses were eviscerated and placed in /0% metnanol.

After dpproximately 24 hours, an incision was made along the fronto-
parietal suture line of each foetus in order to examine the brain for
gross defects.

2.9.2 Skeletal Examinations: A1] foetuses were cleared, stained with
Alizarin red S (Staples and Schnell, 1964) and examined to assess
morphological development and the degree of ossification. The individual
bones of the manus and pes were assessed and the result converted to 3
five point scale as detailed in Appendix 3.

2.9.3 Classification of Defects: Defects were classified as major
(rare or possibly lethal or both) or minor (deviations from normal

that are common at external, visceral or skeleta] examination).
Variations in the degree of ossification of the foetuses were also
recorded and classified as minor defects or variants depending on the
frequency of occurrence in historical controls. Extra thoracic ribs were
classifiad as variants. |

2.10 Statistical Analyses

2.10.1 Maternal Bodyweight Gain, Food Consumption, Haematology,
Spleen Weight and Litter Data: Data from non-pregnant animals and
animals with abortions were excluded from the analysis,

Differences between the experimental groups were investigated using the
analysis of variance, Individual treatment group means were ccmpared
with the control group using Student's 't' test, based on the error mean
square from the analysis of variance. ATl 't tasts were one-sided,
except for: bodyweight gain, food consumption, haematology parametars anc
the preoportion of foetuses which wera male.
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Maternal spleen weight was assessed by analysis of variance and
covariance on final bodyweight. Spleen weight relative to bodyweignt was
also assessed by analysis of varianca.

o

Data recorded as proportions for each dam (eg proportion of maile
foetuses) were subjected to the single arcsine transformation (Fisher,
1954) to stabilise the variance before analysis. The analysis of
variance was weighted by the denominator of the proportion. The

analysis of variance for mean foetal weight was weighted by the number of
viable fostuses per litter.

Ca2ta recorded as proportions of litters gr foetuses responding in each
group were investigated using Fisher's exact test. Individual treatmen®
group proportions were compared with the control group proportions. All
comparisons were one-sided.

Percentage pre- and post-implantation losses were calculatad from the
following formulae:
% pre-implantation loss =

(number of cornarj luted-number of imolantations)x100

number of corpora lutea

% oost-implantation loss =

(number of implantations-number of Tive implantations)x 100

number of implantations

“hen, tne number of corpora lutea for a particular animal, was recorded

as less than the number of implantations, the number of cornora lutes was

assumed equal to the number of implantations, and the pre-implantation
loss was taken as zero, The transformed pre- and post-implantation
losses were calculated on a Titter basis, but untransformed means were
calculated on 3 group basis. This is consistent with the weighting in
the analysis of variance of transformed proportions.

2.10.2 Skeletal Data, Visceral and Sxternal Foetal Defects: The
incidence of each external/visceral and skeletal defect was assessed
using Fisker's exact test. The proportion of foetuses affected in each
traatad group was compared with the prgportion of ‘foetuses affectad in
the contral groun. A7l Cempdrisons were one-sided. The comparisons wera
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repeated, using the proportion of litters showing each defect. These
latter comparisons are not tabulated since they lead to the same
conclusions as those based on the proporticon of foetuses affected,

Several of the more common defects were selected for further analysis,
The proportion of foetuses affected in each litter was subjected to the
single arcsine transformation (Fisher, 1954). The analysis of variance
was used to assess inter-group differences in the transformed proportion,
The analysis was weighted by the number of foetuses examined. The
results of this analysis are not tabulated as they lead to the same
inferances as the Fisher's exact tests.,

The proportions of foetuses in each litter with any external/visceral
defect, any major external/visceral defect, any skeletal variant, any
skeletal defect and any major skeletal defect were transformed using the
single arcsina transformation. Transformed proportions were assessed
using the analysis of variance, which was weighted by the number of
foetuses examined. Following the analysis of variance, mean transformed
proportions in each treated 3roup were compared with mean transformed
proportions in the control group using Student's 't' test. The it
statistic was based on the error Mean square from the analysis of
variance, and atll comparisons were one-sided. In addition, untransformed
proporticns were compared using Fisher's exact test.

The average manus and pes score for each litter was investigated using
the analysis of variance. The analysis was weightead Dy the number of
viable foetuses per litter. Following the analysis of variance,
individual treatment group means were compared with the contro] group
mean using Student's 't' test : based on the error mean square from the
analysis of variance. Al} comparisons were one-sided.

3. RESULTS

3.1 Atmosphere Analysis (Tables 2 and 3)

The daily mean analysed concentrations were al] Within t 5% of target
except for 18 July at 25ppm (+ 3%), 18 July at 100ppm (+6 %) and 7, 8
August at 400ppm (+ 7 and + 5%).
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At 400 and 100ppm there was a good correlation between the concentraticns
as determined by chemical analysis and those calculated from weight loss
of the test materia]i At 25ppm the calculated concentrations were 40%
higher than the analysed concentrations but it was found that at this
exposure ievel approximately 30% of the test material was accounted for
in priming the generation system tubing.

Therefcre, the analysed concentrations and the nominal cencentraticns
indicate that the rabbits were exposed to concentrations of ZZAc which
were close to the target levels.

3.2 Maternal Bodyweight Gain, Food Consumotion and Clinicai
Observations

3.2.1 Maternal Bodyweight Gain (Table 4): There was a dose-re]atad
adverse effect on bodyweight in all three groups expgosed to EEAc compared
to controls during the thirteen days of a2xposure, but this was
statistically significant only in the 4COppm group. The reduction was
mainly confined to the first few days of exposure with subsequent
recovery towards control values. In the 4CCppm jroup, bodyweight gazin
during the post-exposure period was statistically significantly higher
than the controls.

3.2.2 Maternal Food Consumption (Table 5): There was a dose-related
decrease in the food consumed by all three groups exposed to EEAc during
the exposure period compared with controls, but this was statistically
significant anly in the 400ppm group. DOuring the post-exposure periad
the food consumed by the 100ppm group remained slightly lower than

the controls whilst that of the 400ppm group was statistically
significantly higher than the controls.

3.2.3 Clinical Observations: Thare were no changes in clinical
condition or behaviour which could be related to exposure to EZAc, at anvy
of the concentrations used in the study.

One animal {number 19, Control group) was found dead on day 26 of
cestation and evidence of abortion was found at autopsy. This animal rnad

[¢Y)
(]

previously lost weight and a yellow-coloured vaginal discharge was

observed cn the day before it was found dead. One animal (number 33,
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100ppm group) aborted on day 24 of gestation byt otherwise appeared
healthy apart from some hair lass. Of the four animals with total
resorptions, vaginal bleeding was observed in number 95 (400ppm group),
#eight loss and 1ethafgy was observed in number 82 (400ppm group), and
fatty tissue was found on the excreta collection tray of number 38 (25pom
group). There were no clinical abnormalities in the gther rabbit {number
86, 400ppm group) with total resorption.

3.3 Terminal Investigation

3.3.1 Macroscopic Observations In the Does (Table 6): Neither the
incidence nor the type of maternal macroscopic observations could se
related to exposure to SFAc.

3.3.2 Spleen Weights (Table 7): There was no evidence for any
effects on spleen weights as a resylt of gxposure to EFAc,

3.3.3 Haematology (Table 8): In the 400ppm aroup there was a
statistically significant reduction in haemoglobin concentration and

a slight but not statistically significant reduction in the associated
red blood cell parameters (haematocrit, red blood cell count, mean cell
volume, mean cell haemoglobin and mean cel] haemoglobin concentration)
compared with control values. There were also minor reductions 1in the
same red blood cell parameters in the 100ppm group but none of these was
statistically significant.

There was a dose-related decrease in white blood cell count in all three
groups exposed to EEAc although these were not statistically
significantly different from controls.

3.3.4 Litter Data (Table 9): There was an increased incidence of
intra-uterine deaths in the 400ppm group which was associated with a
statistically significantly higher percentage post-implantation loss and
a statistically significantly lower mean number of live foetuses per
litter compared with controls. In order to determine whether the
increased incidence of uterine deaths was due solely to the three animals
in the 400opm group with total resorptions, the data were reanalysed
omitting these animals. ‘“hen the data from these three animals with
total resorptions were omittad from the 40Cppm group there were no
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statistically significant differences in percentage post-implantation

l0oss and mean number of live foetuses oer litter compared with controis,

Mean live foetal weight was statistically significantly reduced in the
100 and 400ppm groups, but mean total litter weight was statistically
significantly lower than controls only in the 400ppm group.

There were no statistically significant differences from control valies
in any of the litter data parameters in the 25ppm group and the omissicn
of one animal with total resorptions had little effect on the data.

3.3.5 Feetal External/Visceral and Skeletal Defects (Tables 10-13)
Major Defects: The incidence of foetuses with major defacts was control
group: 1, 25ppm group: 1, 100ppm group: 2 and 400ppm group: 8. In the
400ppm group the foetuses with major defects were from four different
Titters: two of the 8 foetuses had major external or visceral defects
(brain ventricles moderately dilatated, both forelimbs malrotated), 5 nad
majcr skeletal defects associated with the vertebral column with 7
misaligned vertebral arches and an additicnal hemi-vertebra. Qne foors
nad a major visceral defect (agenesis of the right kidney) and a major
skeletal defect (of a similar nature to the others).

There were no major skeletal defacts in the 25 or 100ppm groups. One
foetus from the 25ppm group had agenesis of the left <idney, one foetus
in the 100ppm group had an cvary attached to the intestine and another
foetus in the 100ppm group had its right forelimb malrotated. In the
control group, one foetus had a major vertebral defecs,

Minor Defects: In the 400pom group thare was a statistically significant
increase in the proportion of foetuses with minor axternal/viscera)l
defects in comparison with the control group. Within *his 400pom group
trere was a statistically significant increase in the proportion of
foetuses with pelvic dilatation, opague/empty gall bladders, pale and
reduced soleens.

In the 10Cpom group the proportion of fcetyses with pala spleens was 2132
statistically significantly increased in cimpariscn with the control

grouo.
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There were no statistically significant increases in the proportion of
foetuses with any specific external or visceral defect in the 25ppm group
when compared with the controls.

The proportion of foetuses with any external.or visceral defact was
statistically significant only in the 400ppm Eroup in comparison with the
controls.,

[n addition there was a statistically significant increase in the
proportion of foetuses with minor skeletal defects in the 400ppm group in
comparison with the control group. In this 400ppm group specific minor
skeletal defects indicative of retarded ossification were statistically
significantly increased in comparison with the controls. In addition,
the incidence of 27 presacral vertebrae was statistically significantly
increasad compared with controls, and this was related to the high
incidence of extra ribs.

In the 100ppm group the proportion of foetuses with minor skeletal

defects was slightly increased but the difference from the contro] group -
did not attain statistical significance. Only two specific defects,
partial ossification of the lst cervical centrum and the 2nd sternebra,
were statistically significantly higher in the 100ppm group than in the
control group.

The incidence of one minor defect, an extra centre of ossification

situated above the 1st sternebra, was statistically significantly higher

in the 25ppm group than in the control group. This finding is considered to
be of no biolegical or toxicological significance sinca a lower incidenca
was found in the 100ppm group and none were found in the 400ppm group.

There was, therefore, no evidence of a dose-response relationship for

this defect.

In the assessment of the manus and pes, statistically significant
differences from the control group were observed for the manus and pes in
the 100ppm group and for the pes in the 400ppm group. The higher scores
indicate pnorer ossification of the manus or pes although intergroup
differences wers small.

Yariants: Tnhe proportion of foetuses with skeletal variants was
statistically significantly higher in Soth tne 100 and 400ppm groups than
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in the control group . In these groups the incidence of 13 bilataral
ribs was statistically significantly increased and markedly so in the
400ppm group. The incidence of partial ossification of the 5th starnenrg
was also statistically significantly increased in the 400ppm group.

[n the 25ppm group there were no statistically significant differences
from the control group.

4. DISCUSSION

Exposure to 400ppm of EEAc caused some mild toxicity in the pregnant
rabbits since there was an adverse effect on weight gain during the
exposure period, their fogd consumption was reduced and there was a
marginal reduction in blood haemoglobin concentration. There ~3ds no
evidence of maternal toxicity in the pregnant rabbits exposed to either
25 or lCOppm EEAC apart from non-statistically significant bodyweight
reducticns during the first three days of exposure,

The occurrance of total litter resorption in three dams in the 400ppm
EEAC group cannot be conclusively associated with exposure to SCTAC as
there was no concomitant increase in post-implantation loss in thcse
females with live foetuses in utero. However, the reduction in mean
litter weight as a result of reducad foetal weight is evidence of
foetotoxicity at 400ppm. There was also a reduction in mean foetal
weight but not litter weight in the group exposed to 100pom EZAC. uwnile
the latter may be attributable, in part, to the higher proportion of
litters containing a targe number of foetuses (ten or more) and therefcre
causing intra-litter competition, it may be evidence of a slight
foetotoxic effect at 100ppm ESAc. There was no evidence from the litser
data of a foetotoxic effect at Z5ppm EFAC.

Zxaminaticn of the fbetuses from the rabbits exposed to 40Cpom EEAC
confirmed foetotoxicity as indicated by reduced foetal weight. Theare was
reduced skeletal ossification in Soth the vertebrae and the sternebrae,
increased numbers of thoracic ribs, and an incr2ased incidence of slign:
renal pelvic dilatation all of wnich are indicative of foetctoxicity.

ine increased incidances of cpeque gall hlaaders and smallar spleans
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are difficult to interpret, as the biological significance of this is
not known.

There was also some evidence of foetotoxicity from the skeletal
examination of the foetuses from the rabbits exposed to 100ppm EEAC.
There was an increased incidence of extra thoracic ribs and some retarded
ossification in the vertebral column and the sternebrae. These increases
in minor defects and variants only occurred in statistically significant
numbers where there was a greater incidence at 400ppm EEAcC and they
therefore appeared to form part of a dose-respanse relationship. None of
these effects were seen in the foetuses of rabbitsg exposed to 25ppm EEAC
and this concentration appears not to be foetotoxic. The incidence of an
extra centre of ossification above the first sternebra was low and
although it was statistically significant, did not form part of a dose-
response curve and is therefore not considered to be evidence of
foetotoxicity,

At 400ppm EEAc there were 5 foetuses with major skeletal malformations
involving the vertebral column; cne foetus had a similar major skeletal
malformation and agenesis of one kidney; one foetus had moderats
dilatation of the brain ventricles; and one had malrotation of the
forelimbs. The incidence of six major skeletal malformations compared
With one in the controls provide evidence of possible teratogenicity at
400ppm EEAC. The incidences of major external and visceral abnormalities
do not provide evidence for teratogenicity at 400ppm EEAC. There was no
evidence of teratogenicity at either 100pom or 25ppm EEAC.

Although there were no cardiac abnormalities in this study, the resylts
are broadly similar to those reported by Nelson et al, 1982. Rats were
exposed to 600ppm, 390ppm or 130ppm of EZAc. There was complete
resorption of all implants at 600opm EEAC. At 390opm EEAC there was
foetotoxicity in the form of delayed ossification and cardiac
ibnermalities as evidence of teratogenicity., At 130ppm EEAC there was
cnly one major visceral abnormality (a cardiac abnormality), and evidence
cf foetotoxicity ie an increased incidence of skeletal defects, mainly
delayed ossification, The two studies together indicate that 330-40Cppm
EEAC s teratogenic, 100-13Cppm EZAC is fcetotoxic.and the study reported
here indicates that 25ppm EEAC is a no-effect level.
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5. CONCLUSTIONS

Exposure of pregnant rabbits to 40Cppm EEAC caused maternal toxicity,
foetotoxicity and possible teratogenicity. Exposure to 100ppm SZAc
caused slight foetotoxicity, but exposure to 25ppm EEAC did not. There

waS no evidence of teratogenicity at either 100ppm ZZAc or 2Sppm ZZAc.

DJT/SHR  (237)
16.08.33
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ETHYLENE GLYCOL MONOETHYL

INHALATION TERATOGE

TABLE 2

ETHER ACETATE (EEAc):

OAILY ANALYSED CHAMBER CONCENTRATICNS

NICITY STUDY IN RABBITS

¥

Target Target Target
Date Concentration Concentration Concentration
25ppm 100ppm 400ppm

18.7.82 Mean 27.0 106 412
SO 4.5 9 51
I n 13 12 13

=
19.7.82 Me an 23.8 97 404
SO 2.8 13 45
n 17 12 13
20.7.82 Mean 25.2 103 408
SD 3.2 13 49
n 1 11 12
21.7.82 Mean 24.6 97 411
SD 4.7 13 37
n 1 9 10
22.7.82 Mean 23.9 103 420
SC 1.0 12 19
n 16 10 11
23.7.82 Mean 24 .6 97 411
SO 2.0 9 25
I n 18 ! 13
24.7.82 Me an 25.1 100 415
SO 0.9 15 27

n 17 12 13 !

25.7.82 Mean 24.5 100 417 !

SD 2.8 9 28 ;

n 18 12 13 !
25.7.82 Mean 24.2 97 415
SD 1.3 13 26
n 18 12 13
27.7.82 | Mean 25.1 97 412
' S 1.2 9 40
; f n 17 12 | 13

[
| 23.7.32 | Memn 25.0 | 98 L als
| 5D 1.7 ; 11 | 27
[N 13 } 12 | 13
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ETHYLENE GLYCOL M
INHALATION TERAT

TABLE 2 - continued

DAILY ANALYSED CHAMBER CONCENTRATIONS

ONOETHYL ETHER ACETATE (EEAC):
OGENICITY STUDY IN RABBITS

1

Target Target Target
Date Concentration Concentration Concentration
25ppm 100ppm 400ppm

29.7.82 Mean 25.1 99 410

SD 1.4 8 22

n 17 13 13
30.7.82 Mean 25.0 99 409

SD 1.3 13 36

n 17 12 13
31.7.82 | Mean 25.2 100 404

SO 1.9 10 42

n 17 12 13
01.8.82 Mean 24.1 97 414

SD 3.1 8 30

n 17 12 13
02.8.82 Mean 25.3 97 411

SO 2.5 17 32

n 17 13 13
03.8.32 | Mean 25.1 98 413 -

SO 2.8 15 36

n 17 12 13
04.8.82 Mean 24.5 99 100

SD 2.9 14 52

n 16 12 13
05.8.82 Mean 24.5 98 417

SO 4.3 13 45

n 16 13 13
06.8.82 Mean 25.3 100 411

SO 1.1 13 56

n 19 ! 13 13
07.8.82 | Mean 25.7 1 101 426

SO 1.3 ! 11 34

n 17 J 13 14
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ETHYLENE GLYCOL MONOET
INHALATION TERATOGENI

TABLE 2 - continued

OAILY ANALYSED CHAMBER CONCENTRATIONS

HYL ETHER ACETATE (EEAC):
CITY STUDY IN RABBITS

Target Target Target *_1
Cate Concentration Concentration Concentration
L, 25ppm 100ppm 40Cppm J
08.3.82 | Mean 25.3 102 421 N
S0 1.3 7 19 }
n 18 13 14 |
09.8.32 Maan 24.9 99 393 ]
SO 1.9 9 45
n 18 12 13
Overall Mean 24.9 99 412
SO 0.7 2 7
n 23 23 23 i
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAc):
INHALATION TERATOGENICITY STUDY IN RABBITS

TABLE 3
DAILY NOMINAL CHAMBER CONCENTRATIONS OF EEAcC

Date Target Concentration of EEAc(ppm)
25 100 400
18.7.82 40.8 100 365
19.7.82 37.5 100 362
20.7.82 33.5 97 359
21.7.82 33.8 99 388
22.7.82 29.9 98 361
23.7.82 32.8 111 369
24.7.82 33.2 96 362
25.7.82 31.5 105 375
26.7.82 33.5 92 377
27.7.82 33.6 97 371
28.7.82 38.7 95 370
29.7.82 32.7 36 361
30.7.82 33.1 95 365
31.7.82 36.6 98 355
01.8.82 37.0 94 362
02.8.82 40.6 95 411
03.8.82 34.8 95 368
04.8.82 .~ 44,2 101 379
05.8.82 35.0 99 378
06.8.82 32.5 98 419
07.8.82 32.6 98 368
08.8.82 31.5 95 367
09.8.82 33.4 93 377
Overall mean 34.9 98 373
standard deviation 3.5 4 16
Overall mean nominal/ 1.4 1.0 0.9
overall mean analysed
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC)

INHALATION TERATOGENICITY STUDY IN RABBITS

TABLE 4

INTERGROUP COMPARISON OF MATERNAL BODYWEIGHT GAIN (g)

—
Exposure Concentration of EEAc (ppm) Approximatel
Period 95% confidenca
O{control) 25 100 400 interval
[nitial bodyweight
Mean| 2132 2124 2153 2197
SO 304 174 208 235
8efore exposure:
Day 0-2ay 5 Mean 32.4 50.2 46.2 58.1 +26.0
SO 43.1 42.0 59.8 6l.7
Ouring Exposure:
Day 5-Day 8 Mean -5.8 -10.9 -33.5 -61.4%x £22.4
SO 25.6 26.4 59.7 55.4
Oay 8-0ay 11 Mean 27.9 19.3 29.4 -0.7 £23.9
) 35.6 29.3 34.7 53.3
Day 11-Cay 18 Mean 72.7 65.0 66.4 60.6 £41.3
SD 76.1 04.6 86.0 102.3
Oay 5-Day 12 Mean 94.3 73.9 02.3 -1.5%* =34.3
S0 109.8 91.5 117.0 123.4
After exposure:
Day 18-Day 28 Mean 147.6 260.9 133.9 211.4~* £44.0
SD 87.4 82.1 116.8 68.4
! Number females 16 15 17 19 |
' |
* Statistically significantly different frem the centrol group mean at
the 5% level (t-test, two-sided).
*= Statistically significantly different from the control group mein at
tne 1% level (t-test, two -sided).
Ll Based on mean group size.
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ETHYLENE GLYCOL MONQETHYL ETHER ACETATE (EEAc):
INHALATION TERATOGENICITY STUDY IN RABBITS

TABLE 5

INTERGRQUP COMPARISON OF MATERNAL FOOD CONSUMPTION (g/

animal/day)

Exposure Concentration of EfAc (ppm) Approximatel]
Period —P5% Confidence
O(control) 25 100 400 [nterval
Before exposura: .
(Day O to Day 5) Meanr 97 105 104 107 +14
SO 27 19 28 33
Ouring exposure:
(Day 5 to Day 19) Mean 90 85 78 70* 12
SO 27 21 24 23
After exposure:
(Day 19 to Day 28)Mean 93 102 83 114x= +11
SD 23 25 24 15
Number of females 16 15 17 19

*

Statistically significantly different from the control

the 5% level (t-test, two-sided).

group mean at

** Statistically significantly different from the contrcl group mean at

1

the 1% level (t-test, two -sided.

Based on mean group

size.
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAc):
INHALATION TZRATOGENICITY STUDY IN RABBITS

TABLE 6

MACROSCOPIC OBSERVATIONS IN THE DOES

Exposure Concentration of ZEAc {ppm)

O(control) 25 100 400

| Thorax:
Creamy/caseous fluid
Clear fluid

Abdomen :
Creamy/caseous fluid
Fat pink

| Lungs:
Pleura thickened
. Patchy congestion
Pale ncdules, firm mass
and patchy congestion

|
|
I
1
[Livar:

i focal thickening of capsule
i Pale

‘ Friable

- Accentuated lobulatian

i Ahite granular areas

: Congested

f cdges of lobes ‘frilled’

Kidneys:

Surfacas pitted

dark patches

Mottled

- Stones and fatty material

in papilla

- Pale lines extending from
pits on surface into pelvis

cDvaries:
i Cystic

Fallopian Tubes:

. Oistended and tortucus with
- Creamy daposit

~Cystic

RS

= PO

s
j-a

—

Pt

e
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
INHALATION TERATOGENICITY STUDY IN RABBITS

TABLE 6 - continued

MACROSCOPIC OBSERVATIONS IN THE DOES

Exposure Concentration of EEAC (ppm) |

|
|
O(contral) 25 100 400 ;

Uterus: 1
Caseous material present and
tissue reddened (cervix alsd
reddened) ‘ 1
Endometrium thick
and convoluted 1

—

Alimentary tract:
Contents fluid, gaseous
or dark 1 4

Total no of observations 20 16 9 10
No of animals with any |
observation 11 9 A 7
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ETHYLENE GLYCOL MONQETHYL ETHER ACETATE (EEAC):

INHALATION TERATOGENICITY STUDY IN RABBITS

TABLE 7

INTERGROUP COMPARISON OF MATERNAL SPLEEN WEIGHTS

.
Exposure Concentration of EFAc (ppm) Approximateq

95% Confidenca|

O(control) 25 100 400 Interval

Spleen weight (g)Meard 0.731 0.9504 0.844 0.875 *0.134

SO 0.269 0.220 0.222 0.347
Spleen weight
relative to
bodyweight (%) Mean| 0.031 0.038 0.035 0.035 *0.205 |

SO 0.012 0.010 0.010 o0.012 J
Number of animals 16 15 17 19 i

|

There were no statistically significant diffarences from

1 Based on mean group

size.

CvL/P/340

25

control values.




ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
INHALATION TERATOGENICITY STuDY IN RABBITS

TABLE 8

INTERGROUP COMPARISON OF MATERNAL HAEMATOLOGY DATA

Exposure Concentration of EEAC (oom)LApproximatel
Parameter , ~1 5% Confidence
+ O(control) 25 100 400 Interval
Haemoglobin (g/d1) Mean 12.5 125 12.0 11.8% 0.5
SO | 1.1 1.5 0.8 0.9
o
Haematocrit Mean! 0.381 0.383  0.371  0.365 +0.149
SO | 0.028 0.039  0.022  0.026
!
Red Blood Cell Meani 5.65 5.76 5.80 5.50 +0.21
Count (x 10%%/1) s | g.42 0.57 0.2 9.4
Mean Cell Meani 68.5 67.6  67.4 67.3 +1.6
voiume (f1) SO 3.2 3.8 3.2 2.4
Mean Cell Mean| 21.8 21.3 21.0 2l. +0.5
Haemoglobin (pg) SD 1.9 1.1 1.0 0.3
Mean Cal]
Haemoglobin Mean| 32.5 32.1 31.8 31.8 0.5
Concentration(g/dl)SD 2.0 0.9 0.6 0.4
White Blood Cell Mean 3.64 3.18 2.96 2.92 +0.91
Count (x 10%/1)  <p 1.9 2.1 1.6 1.5
Number of animalsg 13 14 15 18

* Statistically significantly differant from the contrel group mean at
the 5% lavel (t-test, two-sided).

1 Based gn mean group size.

CTL/P/840 - 27



ETHYLENE GLYCOL MONOETHYL ZTHER ACETATE (EEAC):
INHALATION TERATOGENICITY STupY IN RABBITS

TABLE 9

INTERGROUP COMPARISON OF LITTER DATA

! Exposure Concentration of EEAc(pomﬂ Approxima{;ﬂ
| G5% Confidence;
‘ O(control) 25 100 400 } Interval y
’ i
No of females mated 24 23 23 24 |
iNo. pregnant 17 15 18 19 ;
No. aborted 1 0 1 0 ;
No. pregnant at i
termination 15 13 17 19 |
No. with total
resorptions 0 1 0 3
No. of corpora
Tutea Mean | 8.5 8.2 9.2 7.2
S0 2.2 2.5 2.8 2.8
n (16) (14) (16) (18)
No. of Mean | 7.3 6.3 8.1 6.5 1.4
‘ implantations SO 1.8 3.4 3.3 2.0
n (186) (15) (17) (19)
Pre-implantation loss:: |
Percentage 14.0 19.1 8.2 12.3 £0.123
| Proportion of females 7/16 5/14 7/15 8/18 |
| affected ) i
IPost-implantation loss®: ;
| Percentage 9.4 13.1 6.7 24.4% £0.154
1 Proportion of females ;
| affected 9/16 7/15 5/15 13/19 !
; [17.2] [13.1] £0.125 |
| 6/14 10/16 '

1. Excludes three females whose corpora lutea were ejther not countad or
Jere regressing and difficult to count.

2. Excludes two females which litterad in the morning of their scneduled

p0st mortem day and whose foetuses were partially eaten.

Based on mean group size.

] Excludes femaies with total resorption.

Statistically significantly different from the control group mean at

the 5% level (t-test, one-sided, on transformed valye).

* T
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ETHYLENE GLYCOL MONOETHYL ZTHER ACETATE (EEAC):
INHALATION TERATOGENICITY STUDY IN RABBITS

TABLE 9 - continued

INTERGROUP COMPARISON OF LITTER DATA

1

|
:‘
|
|
|

|
|

Exposure Concentration of EEAc (ppm)| Approximate
95% Confidence
O(control) 25 100 400 Interval
. . 2
intra-uterine deaths™:
Number early 9 9 3 24
Percentage early 7.7 9.6 6.7 19.5 +0.164
Proportion of females
affected 7/16 7/15 5/15 11/19
8 8
{8.6} 7.5 ] +0.110
6/14 8/186
Number late 2 8 0 6
Percentage late 1.7 8.5 0.0 4.9 +0.086
Proportion of females
affected 2/16 3/15 0/15 3/19
No.™ of viable
foetuses Mean] 6.6 5.1 7.4 4,9% +1.3 1
SD 1.6 2.8 3.0 3.2
n (16) (15) (15) (19) |
5] 5.8 £1.3 ;
2.5 2.6 |
(14) (16) ;
Proportion3of male ) |
foetuses 47/106 32/77  58/111 50/93 |
Percentage3of male ;
foetuses 44 .3 41.6 52.3 53.8 £0.113 !
Mean tota131itter !
weight Mean| 230 194 223 179* 37 |
) 63 83 63 72 i
n (16) (14) (15) (16) ?
Mean 1ive3foetal |
weight Mean} 34.7 35.2 30.1*%* 30,8*~ +2.2 !
SO 4.9 5.9 6.1 4.2 ‘
n (106) (77) (111) (93)

2. Excludes two females which littered in “ne morning of their scheduled
post mortem day and whose foetuses were partially eaten.

. Excludes two females noted in 2 and four females with total
resorption.

. 3ased on mean group size.
] Excludes females with total resorption,
Statistically significantly different from the control Group mean at
the 5% level (t-test, one-sided).

** Statistically significantly different from the.control group mean at

the 1% Tevel (t-test, one-sided).

(98]

* V&
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ETHYLENE GLYCOL MONQETHYL ETHER ACETATE (EfAc):
INHALATION TERATOGENICITY STUDY [N RABBITS

TABLE 10
COMBINED EXTERNAL/VISCERAL DEFECTS

Exposure Concentration of EEAC (ppm) |Approx 95%li
conficence
O(control) 25 100 400 limits |
_4
No. litters examined 16 14 13 16 - l
No. foetus examined 106 77 111 a3 - l
Minor Defects only
No. foetuses affected 22 i7 28 43++ -
% foetuses affected 20.8 22.1 25.2 51.6 - |
Mean transtormed valud 0.377 0.409 0.433 0.791*%% «0.189
[Major Defects
{No. foetuses affected 0 1 2 3 -
% foetuses affected 0 1.3 1.8 3.2 - !

1. Based on mean group size.

** Statistically significantly different from the centrol group mean at
the 1% level (t-test, one-sided).

++ Statistica]]y significant increase over control group srcporticn at

the 1% level (Fisher's exact test, one-sided).

—
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STHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
INHALATION TERATOGENICITY STUDY IN RABBITS

TABLE 11
SKELETAL DEFECT DATA

Exposure Concentration of EEAc (ppm) |Approx 9S;q
confidence

O(control) 25 100 400 limits
No. litters examined 16 14 15 16 -
No. foetuses examined 106 77 111 93 -
Variants
No. foetuses affected 50 40 707t 92+t -
% foetuses affected 47 .2 51.9 64.9 98.9 -
Mean transformed value 0.749 0.820 0.989~* 1.536%*4 +(0.194
Minor Defects only . -
No. foetuses affected 22 14 37 85 -
% foetuses affected 20.8 18.2 33.3 91.4 -
Mean transformed value 0.382 0.385 0.556 1.384*%  +0.153
Major Defects +
No. foetuses affected l 0 0 6 -
%» foetuses affected 0.9 0.0 0.0 6.5 -
Mean pes score 1.47 1.42 1.72* 1.63 +0.19
Mean manus score 1.50 1.45 1.73> 1.92%% +0.15

—

. Based on mean group size.
Statistically significantly different from the control group mean at
the 5% level (t-test, one-sided).

xx Statistical]y significantly different from the control group mean at

the 1% level (t-test, one-sided).

*+ Statistically significant increase over control group proportion at

the 1% level (Fisher's éxact test, one-sided).

Statistically significant increase over control group proportion at

the 5% level (Fisher's exact test, one-sided).
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INHALATION TERATOGENICITY STUDY IN RABBITS
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 1

ANALYTICAL DETAILS OF THE TEST MATERIAL USED IN THE STUOY

Sescription Clear, free from suspended matter
Colour (Hazan Units) <5

Aater content (% w/w) 0.02

Ester content (% w/w) 99

Acidity (% w/w as acatic acid) 0.0IO,

Specific gravity (20/20°C) 0.975

Residue on avaporation (% w/w) <0.C01

Distillation range °C
initial boiling point 155.2
Ory point 159.3

Confirmation of identity was by comparison with a reference infra-reg
spectrum of EEAC.
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ETHYLENE GLYcoL MONOETHYL ETH
INHALATION TERATOGENICITY S

APPENDIX 2

Oiet CRB (Rabhit Breeder)

Calculated Analysis
Crude 011
Crude Protein

Crude Fibre

Calcium (as Ca)
Phosphorus (as P)
Salt (as NaC1)
Metaboliseable Energy

Trace Elementsg Added

Manganese
Copper
Cobalt
[ron
[odine
Magnesium

Vitamins Added (per kq)
Vitamin A

03

8,
Nicotinic Acid

Pantothenic Acid

CTL/P/840

ER ACETATE (EEAC):

TUDY IN RABBITS

43

1.9%
16.1%
14,0%
1.1%
0.6%
0.7%
1934 Kcal/kg

125cpm
’ppm
0.4ppm
30ppm
1. 30pm

102ppm

80001y
10001U
8mg
50mg
12mg



ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAc):
INHALATION TERATOGENICITY STLCY IN RABBITS

APPENDIX 2 - continued

Vitamins Added (per kg)

Vitamin 512 12ug
£ 601.U.
K 10mg
Folic Acid 10mg
Choline chloride 200mg
Vitamin 81 dmg
Yitamin 86 émg

Amino Acids ( as percentage of feed)

Threonine 0.6
Glycine 0.8
Valine 0.8
Cystine 0.2
Methionine 0.2
[soleucine 0.7
Leucine 1.2
Tyrosine 3.6
Phenylalanine 0.7
Lysine 0.9
Histidine 0.4
Arginine 1.1
Tryptonhan 0.1

An analysis of each batch of diet for major constituents and contaminants
~4as supplied by CRB. This was checked for acceptability, based on the
best available information at the time, before the batch was used on the
study. The known contaminants found in the diet were not considered to
be present in sufficient concentration to have had an influence on the
outcome of the study.

water

Analyses of tap water were carried out periodicallyv and checked for
acceptadbility. The known contaminants found in the water were not

considered to be present in sufficient concentration to have had an
influence on the outcome of the study.
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ETHYLENE GLYCOL MONQETHYL ETHER ACETATE (EEAC)
INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 3

TEMPERATURE AND RELATIVE HUMIDITY IN ANIMAL HOLDING
‘ AREA AND EXPOSURE CHAMBERS

1

; Temperaturel Range Relative Range
3 °C Humidity %

.i

| Holding area 23.1 (47) 20.5-26.5 61.4 (46) 47-75
f + 1.3 + 6.2

!l

i Exposure

} chambers:

} Oppm EEAC 24.8 (23) 23.25-26.75 60.3 (23) 53-70
! + 1.0 t 4.5

{ 25ppm EEAC 25.0 (23) 23.5 -27.0 61.7 (22) 53-68
( £ 1.0 + 3.6

| 100ppm EEAC 25.2 (23) 23.5 -27.0 58.7 (22)  52-67
5 £ 1.0 £ 4.1

J 400ppm EEAC 25.7 (23) 24.25-27.5 56.4 (22) 47-55
* £ 0.9 £ 45

|

1 Vaiues are means + standard deviation with numbers of readings in
parentheses.
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):

INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 4

ALLGCATION OF MaTED DOES TO Group

[_Neek L of Mating
Day cf Mating

Adeek 2 of Mating

3 4
1 2 3 4 1 2 3 3
2 3 4 1 2 3 4 1
3 4 4 2 3 4 1 2
4 1 1 3 4 1 2 3
1 2 2 4 1 2 3 4
Group 2 3 3 1 2 3 4 1
Nos 3 4 1 2 3 4 1 2
4 1 2 3 4 1 2 3
1 2 3 4 1 2 3 4
2 3 4 1 2 3 4 1
3 4 1 2 3 4 1
4 1 2 3 4 1 2
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 5

2
The Concentration - Time Relationship and Distribution of EEAc in 3.4m°
Exposure Chamber.

The concentration of EEAC was analysed from several points around the
chamber using an infra-red anaiyser (MIRAN) set to Pathlength 8.25m,
wavelength 8.%um, slit width Imm. The POsitions of the sampling point
are indicated in figure 1.

FIGURE 1

Input Cone _
Extract Duct

The flow rate of EEAC was set to produce 3 neminal chamber ccncentratign
of approximately 60ppm at 4 Chamber air flow rate of 600 L/min. The
concentration of £zAc at point 17 was monitored.
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ETHYLENE GLYCOL MONQETHYL ETHER ACETATE (EEAC):
INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 5 - continued

The time to reach 90 and 95% (t90, t95) of the nominal concentration was
47 and 58 minutes respectively; the time to clear the chamber by 90 and
95% (t'90, t'95) was 32 and 46 minutes respectively. These resylts are
shown in figure 2.

FIGURE 2
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 5 - continued

[n two separate runs, with two different nominal concentrations, several
points were compared with point 17. The results are shown in Table 1 and
demonstrate that all the points were within 5% of the mean concentration
with the exception of point 4 which was within 7% of the mean.

Table 1
Point No. Concentration of EfAc
{ppm)
Run 1 17 63
7 68
9 69
11 71
17 71
13 72
15 69
16 73
17 73
mean 70.4
S.D. 2.0
Point No. (ppm)
Run 2 17 98
4 105
8 97
6 98
10 93
12 97
14 93
18 35
17 102
mean 938.1
5.0. RN
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC)
INHALATION TERATOGENICITY STUDY IN RABBITS

.
.

APPENDIX 5 - continued

The data demonstrate the validity of using point 17 as the atmosphere

sampring point in the EZAc studies and the uniformity of distribution of
SEAC in these chambers.
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (

EEAC):
INHALATION TERATOGENICITY STUDY I

N RABBITS

APPENDIX 6
METHOD OF ATMOSPHERE GENERATION FOR EEAC

LIQUID EEAc

\; A

J\
-1
rey

R CUT
AIR +
VYAPGCUR

SSHOT aTeR

THERMOMETER

The generation system for each exposure level consisted of a reservoir of

EEAc, a peristaltic pump (GILSON)

a glass condenser, and a recund-pottom
flask.
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ETHYLENE GLYCOL MONQETHYL ETHER ACETATE (EEAC)
INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 6 - continued

METHOD OF ATMOSPHERE GENERATION FOR ECEAc

The EEAc was metered from the reservoir onto the concenser coil by means
of the peristaltic pump fitted with solvent resistant tubing
(ISOVERSINIC, GILSON). Hot water 35-40°C from a thermocirculator
(CHURCHILL) was circulated through the condenser coil to aid in the
volatilisation of the EEAC.

A carrier air flow of 2-61/min was passed down the condenser Jjacket and
through the flask. The carrier air plus the EfAc vapour was then passed
into the input air of the chamber.

[$)]
™~
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ETHYLENE GLYCOL MONQETHYL ETHER ACETATE (EEAC):
INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 7

The Determination of Ethylene Glycol Monoethyl Ether Acetate (EEAC) in
Test Atmospheres.

Method Summary

The test atmosphere was drawn from the chamber into a MIRAN infra-red
analyser using a small pump. The absorbance given by the test atmosphere

was compared to a calibration curve to calculate the concentration of
EEAC.

Calibration Standards

1.2749g of EZAc was weighed into a 100ml standard flask and diluted to
the mark with carbon disulphide.

Procedure

(i) Calibration
(a) Control and 25ppm levels
Aliquots of the above calibration standard were cumulatively
injected into a closed Toop incorporating the MIRAN gas cell
and a small pump. The absorbance obtained was read of 7 the
meter and a calibration curve was drawn up of concentration
{ppm) vs absorbance.

(b) 100 and 400ppm levels
Procedure as in (a) but cumulative aliquots of neat EfAc were
injected into the closed loop.

(ii) Sampling
The test atmosphere was drawn from a paint drilled in the back
wall of the exposure Chamber to the MIRAN +nfra-red analyser via
PTFE tubing (4mm id) using a small vacuum pump.

CTL/P/840 - 53



(iii)

Note: -

ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC)
INHALATION TERATOGENICITY STUDY IN RABBITS

.

APPENDIX 7 - continued
Infra Red conditions
The test was carried out using MIRAN 104 infra red analysers with

variable pathlength gas cell fitted.

Typical conditions were:-

Wavelength: 9.2um
STit width: Ilmm

Range: : 1 AUFS (100 and 400ppm Tevel)
: 0.25 AUFS (control and 25ppm levels)
Pathlength: 8.5m>(100 and 400ppm levels)
: 14.5m (control and 25ppm levels)
Mater Response:4 (100 and 40Cppm levels)
10 (control and 25ppm levels)

Calculation of resuits
The concentration of the test atmosphere was read directly from
the calibration curve.

Limit of Determination
The limit of determination was set at 0.25ppm.

Calculation of concentrations of EEAc in closed Toop system

Concn. (ppm) A x Vm
VL XM

A = mg EEAc injected into loop

VL = volume of closed loop (2.54 1)
‘n = molar gas volume 24400 at 20°C
Wl = molecular weight ZZAc (132.2)
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ETHYLENE GLYCOL MONOETHYL ETHER ACETATE (EEAC):
INHALATION TERATOGENICITY STUDY IN RABBITS

APPENDIX 8

SCALE FOR ASSESSMENT OF SKELETAL OSSIFICATION OF THe
MANUS AND PES OF RABBITS

Scale

I (good) Metacarpals/metatarsa]s and lst, 2nd ang 3rd rows of
pha]anges fully ossified.

2 Metacarpals/metatarsals and 1st and 3rdg rows of phalanges
fully Ossified, some of 2nd row not Ossified.

3 Metacarpals/metatarsals fully ossified. All Ist and 3rg
rOw present, the majority being fully ossified, most of
2nd row not 0ssified although occasional phalanx may be
Partially ossified.

4 One metacarpal or metatarsal may be partially ossified,
remainder of the metatarsals or metacarpals fully
ossified. Second row of phalanges not ossified, most of
Ist and 3rd rows of Phalanges fully ossified but a 7Fow
Ppartially ossified.

5 (poor) One metacarpal or metatarsal partially ossified or not

ossified, remainder of metatarsals ang metacarpals
fully ossified. Second raow of phalanges naot 0ssified,
0ccasional phalanges in 1st and 3rd row not Cssified,
remainder Partially ossified,

CTL/p/380 - 35
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[ o 3 * UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
. WASHINGTON, D.C. 20460
@ uun&d ) .

William C. Kuryla, Ph.D.

. Associate Director, Product Safety ‘ . _OFFICECF D

Union Carbide Corporation _ " TOXIC SUBSTANCES
39 Old Ridgebury Road o
Danbury, Connecticut 06817-0001

MAR 30 1395

EPA acknowledges the receipt of information submitted by
your organization under Section 8(e) of the Toxic Substances
. Control Act (TSCA). For your reference, copies of the first
.~ page(s) of your submission(s) are enclosed and display the TSCA
§8(e) Document Control Number (e.g., SEHQ-00-0000) assigned by
EPA to your -submission(s). - : :

] 1 =1rie)ti 114 . *) hd®3 . 1Y o (=3 - | ] o) agi{- *14
to the reverse side of this page for “EPA Information Requests® .
All TSCA 8(e) submissions are placed in the public files

unless confidentiality is claimed according to the procedures
outlined in Part X of EPA's TSCA §8(e) policy statement (43 FR
11110, March 16, 1978). Confident.ial submissions rceceived
pursuant to the TSCA §8(e) Compliance Audit Program (CAP) shculd
already contain information supporting confidentiality claims.
This information is required and should be submitted if not done
so previously. To substantiate claims, submit responses to the
questions in the enclosure "Support Information for Confiden-
tiality Claims”. This same enclosure is used to support
confidentiality claims for non-CAP submissions.

Please address any further correspondence with the Agency
related to this TSCA 8(e) submission to: :

Document Processing Center (7407)

Attn: TSCA Section 8(e) Coordinator
Office of Pollution Prevention and Toxics
U.S. Environmental Protection Agency
Washington, D.C. 20460-0001

EPA looks forward to continued cooperation with your
organization in its ongoing efforts to evaluate and manage _
potential risks posed by chemicals to health and the environment.

Sincerely,

Tefz R. O'Bryin ‘
Enclosure } 246&) /4 Risk Analysis Branch

{\). RecycledRecycisble :
OIS Ryt trpelirio] <l




Triage of 8(e) Submissions

Date sent to triage: NON-CAP
Submission number: ‘a ié Z k TSCA Inventory: @ N D

Study type (circle appropriate):
Group 1 - Dick Clements (1 copy total)
ECO AQUATO
Group 2 - Ernie Falke (1 copy total)
ATOX SBTOX SEN w/NEUR
Group 3 - Elizabeth Margosches (1 copy each)

STOX CTOX EPI GTOX

STOX/ONCO CTOX/ONCO IMMUNO CYTO NEUR

Other (FATE, EXPO, MET, etc.):

Notes:

THIS IS THE ORIGINAL 8(e) SUBMISSION; PLEASE REFILE AFTER TRIAGE DATABASE ENTRY

For Contractor Use Only

entire document: 1 2 pages l' L pages MQ

Notes:

Contractor reviewer : L ’% Date: 3\ ! l c'/fS/




CHCATS DATA:
Submission # 8EHQ-

TYp INDSUPP FLWP

SUBMITTER NAME: VN o Q&rb\d&-

CECATS\TRIAGE TRACKING DBASE ENTRY FORM

O’ - 13456 sea B

INFORMATION REQUESTED: FL. WP DATE:
0501 NO INFO REQUESTED

0502 INFO REQUESTED (TECH)
0503 INFO REQUESTED (VOL ACTIONS)

0504 INFO REQUESTED (REPORTING RATIONALF)

3 DJSPOSITION:
( acpocetion (R63® REFER TO CHEMICAL SCREENING
(0678) CAP NOTICE
SUB. DATE: oq\ 24 92 OTS DATE: Cﬁ[‘gﬂc\é CSRAD DATE: OQIO?/%
L 4 . < >
CHEMICAL NAME: CAS#
W - 15-9
INFORMATION TYPE: PFC INFO! 0 PEC NFOR
0201  ONCO (HUMAN) 010204 0216  EPVCLIN 01 02 04 o1
0202  ONCO (ANIMAL) 010204 0217  HUMAN EXPOS (PROD CONTAM) 01 0204 024
0203  CELL TRANS (IN VITRO) 01 0204 0218  HUMAN EXPOS (ACCIDENTAL) 01 0204 @
0204  MUTA (IN VITRO) 010204 0219  HUMAN EXPOS (MONITORING) 01 0204 o
0205  MUTA (IN VIVO) 010204 0220  ECO/AQUA TOX 010204 0245
0 REPRO/IERATO (HUMAN) 01 02,04 021  ENV. OCCCREL/FATE 010204 0246
@ REPRO/TERATO (ANIMAL) o((02) 0222  EMER INCI OF ENV CONTAM 01 0204 047
0208  NEURO (HUMAN) 04 0223  RESPONSE REQEST DELAY 010204 0248
0209  NEURO (ANIMAL) 010204 0224  PROD/COMP/CHEM ID 010204 0251
0210  ACUTE TOX. (HUMAN) 010204 025  REPORTING RATIONALE 01 0204 0299
0211  CHR. TOX. (HUMAN) 01 02 04 026  CONFIDENTIAL 010204
0212  ACUTE TOX. (ANIMAL) 01 02 04 0221  ALLERG (HUMAN) 010204
0213 SUB ACUTE TOX (ANIMAL) 01 02 04 0228  ALLERG (ANIMAL) 010204
0214  SUB CHRONIC TOX (ANIMAL) 01 02 04 0239  METABPHARMACO (ANIMAL) 01 0204
0215  CHRONIC TOX (ANIMAL) 010204 040  METABPHARMACO (HUMAN) 010204
TRIAGEDATA, NON-CBI INVENTORY ~ ONGOING REVIEW SPECIES
YES (DROP/REFER) Rg LOW
CAS SR NO NO (CONTINUE) f
4 T RMING REFTR

ONS:
N() ACTION R PORTI D

0402 STUDIES PLANNEDAINDI RW AY
040% NOTIRICATION Of WORK! RV THE HS
0404 LARFLMSDS (TIANGIE S
0408 PROCESSHANDILING (HANGES
0406 APP/USE DISCONTINUED
0407 PRODUCTION DISCONTINUED
0408 CONFIDENTIAL

ON E: PFC
"IMMUNO (ANIMAL) 01 02 04
IMMUNO (HUMAN) 01 02 04
CHEM/PHYS PROP 01 02 04
CLASTO (IN VITRO) 01 02 04
CLASTO (ANIMAL) 01 02 04
CLASTO (HUMAN) 01 02 04
DNA DAM/REPAIR 010204
PROD/USEFPROC 010204
MSDS 01 02 04
OTHER 01 02 04
USE: PRODUCTION:






